agents were seen as "outmoded" and generally ineffective for military use. However, given the experience of the Second World War, the British authorities were acutely aware that chemical weapons could cause substantial damage and panic among the population. Britain's threat of retaliation may have prevented Nazi Germany from using chemical weapons. Yet, the scale of the German chemical warfare program only became apparent after German scientists had been interrogated and chemical weapons arsenals were discovered. Germany produced 12,000 tons of the nerve agent Tabun during the war. The advantage of the "G" agents (Tabun [GA] , Sarin [GB] , Soman [GD] , Ethyl Sarin [GE] , and Cyclo Sarin [GF] ) lay in the fact that they were significantly more toxic than earlier chemical agents, could cause death quickly, and could be disseminated more easily. Research to explore the full potentialities of the agents in the 1950s and 1960s was not only influenced by the perceived threat that the Soviet Union might use these weapons, but also by the experience of the Second World War. The war had changed the degree of risk scientists were willing to take when conducting experiments on humans. The Cold War and its perceived urgency provided Porton and other Allied research establishments with the strategic and moral justification for the testing of radiological, chemical, and biological substances on humans. 7 Porton's nerve agent experiments were unique in several respects. They were by far one of the largest nerve agent trials ever performed, involving more than 1,500 subjects. 8 The specific group that was exposed to Sarin, and to which Maddison belonged, included almost 400 subjects. 9 The Porton experiments were also unusual in the magnitude of the risks. An increasing number of subjects were exposed to an increasingly high dosage of the nerve agent Sarin, 10 which was known by the principal investigators to be highly toxic and potentially lethal in minute concentrations. 11 Porton's investigators knew the great risks involved in the exposure of human subjects to nerve agents. 12 They were also reminded of this fact by the adverse reactions some of the servicemen had to Sarin exposure. 13 Porton's scientists appear to have carried out a series of dangerous experiments on Maddison and other subjects that demanded, given the nature of the experiments, that the highest degree of safety and the most rigorous standards of research ethics known at the time should have applied. In summary, Maddison's death was an accident waiting to happen that resulted from an inadequate level of disclosure and an understatement of risks, despite the fact that there was widespread consensus in the United Kingdom that the principles of the Nuremberg Code should govern these types of experiments. The material presented also shows that the principle of informed consent was in place in U.K. legal doctrine and medical practice from at least 1933 onward, long before the promulgation of the Nuremberg Code.
Informed Consent in the United Kingdom
Consent and discussions about the issue of consent in experimental, nontherapeutic research played a considerable role in the United Kingdom and abroad throughout the 19th and the first half of the 20th centuries.
14 Not all experiments on humans, whether therapeutic or nontherapeutic, required the informed consent of the subject. But most scientists accepted the need for volunteers (and their informed consent), particularly when there was a possibility of harm. Since 1830, English law was understood to require that a Ulf Schmidt physician had to obtain the informed consent of the research subject, even if the experiment was for therapeutic purposes. Doctors failing to do so risked litigation. 15 In the United Kingdom, discussions on the ethics of human experimentation in the 1930s led to the formulation of a legal position by the Treasury Solicitor. Indeed, the position of the current U.K. government is largely based on the advice given at the time. In June 1933, the British Medical Research Council (MRC) asked the Treasury Solicitor for advice on experimental research into the causation of influenza. On June 21, 1933 , the Treasury Solicitor, after consulting the Director of Public Prosecution, advised the MRC on the subject:
As regards civil liability I am of opinion that the consent of the person on whom the experiment is made would afford a complete answer to any claim for damages either by himself or by his dependents. I assume, of course, that the nature of the risk which the person in question was being invited to incur would be explained to him, and that the experiment itself would be conducted with all due care and that all precautions suggested by medical science would be taken. 16 The Treasury Solicitor also told the MRC that the risk of a criminal charge against the MRC was so remote as to be negligible if the patient had given his full consent and if all the risks of the experiment had been explained. 17 Although few documented cases involve informed consent, contemporary judicial practice in the United Kingdom reaffirms the position of the Treasury Solicitor. 18 Other contemporary documents show that the MRC took the Treasury Solicitor's position on board and advised researchers accordingly. 19 While accepting that research subjects could be exposed to some risk for the benefit of society, the MRC advised scientists to produce evidence that would show that the experiment had been conducted with the "full consent of the patient, given after proper appreciation of the risks involved, and that it had been performed with all due care and skill." 20 More generally, scientists accepted that research on humans had to be ethical in order to be permissible long before the Nuremberg Code. This is not surprising, given that one of the universal principles of medical ethics demands that a physician-scientist should not do harm, either to a patient or to a research subject. Those investigators who wanted to search for new knowledge, which would not necessarily benefit the patient-subject, were required to inform the subject about the risks involved and obtain the subject's consent. Indeed, the advice of the MRC was to obtain confirmation of this in specific cases by using a written consent form as early as 1945. 21 Following the Second World War, the Allies decided to prosecute a number of doctors who were involved in Nazi medical atrocities. As part of the judgment in the Nuremberg Doctors' Trial, the judges issued a 10-point medical ethics' code, which laid down the human rights of patient-subjects and the duties of physician-researchers for experiments on humans. 22 The aim of the Code was to find a solution to one of the most fundamental conflicts in human experimentation: to balance the need for the advancement of medical science for the benefit of human society with the right of the individual to personal inviolability, autonomy, and self-determination. The decision to include the Code into the judgment meant that, for the first time, written guidelines for permissible research on humans were incorporated into the canon of inter-national law. The Code established fundamental human rights in medicine and placed the welfare of the patients into the foreground of medical practice. In the Nuremberg Code, neither medicine nor science nor society nor any kind of collective or utilitarian ethics has priority over the protection of the individual to remain physically and psychologically unharmed. A persons' right to selfdetermination and inviolability cannot be calculated against the need for medical progress or any other claim that society and science may or may not have to trump the individual rights of its citizens.
Whatever the immediate effects of the Code, which for the first decade was mostly seen as "a good code for barbarians but an unnecessary code for ordinary physician-scientists," it had significant implications for contemporary medical ethics and ethics regulations. 23 The principles laid down in the Code were embodied, in one form or another, in various national and international conventions regulating the use of human subjects in biomedical research, for example, in Article 7 of the International Covenant on Civil and Political Rights. 24 Moreover, the Code helped to shape the four Geneva Conventions of 1949, providing basic protection against criminal human experiments in times of war. In 1953, the U.S. military confirmed the legal validity of the Nuremberg Code in a "top secret" memorandum. 25 Since then, the Code has served many times as a point of reference in civilian tort actions involving nontherapeutic experiments. 26 The Code also became a model for subsequent international agreements that placed human rights at the center of human experimentation. 27 Even though researchers ignored, and in some cases violated, the principles of the Code throughout the 1950s and 1960s, research institutions and medical scientists seem to have been aware of its legal and ethical implications. 28 Indeed, there is fresh evidence that British scientists and the MRC accepted the Code as the guiding principle in nontherapeutic research even at the time. 29 In the mid-1950s, U.K. scientists and editors of medical journals increasingly expressed concern about the ethics of human experimentation. 30 British researchers knew that the greater the potential risks to subjects, the more comprehensive the necessary disclosure for valid informed consent had to be. A February 1955 editorial, "Experiments on Human Beings," in the British Medical Journal discussed these issues. 31 The editor asked "What safeguards should the medical profession erect to protect the public and to preserve its traditional mores?" The journal then stated that "Mr. B. Shimkin considers that the clearest rules for guidance were those laid down at the Nuremberg trials." 32 Nine months later, in November 1955, the MRC came to the conclusion, after consulting key members of the British medical profession, that the Nuremberg Code should serve as the main point of reference in experimental research on humans in the United Kingdom. 33 The MRC had come to this conclusion after holding a conference in September 1955 to consider the "Conditions on which experiments can be conducted on man." 34 In the revised and agreed minutes of the meeting, the MRC and some of the leading representatives of the British medical community, stated:
It was axiomatic that full consent must always be obtained before an experiment was conducted on man, that the conditions drawn up by the Nuremberg Tribunal (copy attached) set out adequately the requirements which should be satisfied before the consent could be 
Porton Down and Human Experimentation
The United Kingdom was clearly no moral and ethical "wasteland" and U.K. government agencies were generally committed to uphold international standards of medical morality and individual justice. U.K. medical scientists were also aware of and committed to honoring the ethical principles of the Nuremberg Code at the time of the Porton experiments. Experiments that involved a significant risk and were nontherapeutic demanded the highest standards of research ethics, not the lowest or those that were generally applied in U.K. medical practice and research. In 1925, the War Office reassured the Commanderin-Chief, Southern Command, Salisbury, about servicemen under his command who were given the opportunity to volunteer for experiments involving the exposure to mustard gas at Porton, that the risk involved in the tests was negligible. 38 In November 1930, the War Office received a copy of the recently revised "regulations in force at Porton for the protection of observers who are submitted to gas test for experimental purposes." The War Office was told that "the most scrupulous care is taken to ensure that tests are so conducted that not only no injury is incurred, but that only the minimum of discomfort is caused. Nobody but volunteers are submitted to these tests." 39 One month later, in December 1930, the Secretary of State for War told Parliament that since January 1929 some 520 servicemen had taken part in experiments with mustard gas, and that all relevant precautions had been taken to ensure that the servicemen would not be harmed. 40 In January 1931, Colonel Look, Commandant at the Experimental Station, Porton, told the War Office that "the question of the experiments on volunteers from outside Unit's should now be reopened." Look specifically addressed the issue of "information" that was provided to the servicemen: the long run and possibly result in difficulties as regards injury to health." 42 In 1932, research at Porton was again proposed in which servicemen would breathe in a small amount of toxic smoke. The Army Council, however, refused permission for the tests. Given that the U.K. government was about to ratify the "Geneva Protocol for the Prohibition of the Use in War of Asphyxiating, Poisonous or Other Gases, and of Bacteriological Methods of Warfare," which had been drawn up by the League of Nations in 1925, officials were reluctant to permit chemical warfare experiments that involved any risk. One official noted: "I consider that nothing of this kind, involving some risk, however small, should be carried out while the conference is sitting at Geneva." 43 The outbreak of war in 1939 may have altered the situation. With the country at war, government officials were more likely to take greater risks in understanding the efficiency of certain agents the enemy might employ. On April 23, 1940 , the War Committee produced a memorandum that stated that Porton had again asked to expose human subjects to toxic smoke and stressed the "difference between peace and war conditions and the increase in the importance of the experimental work being carried on sternutators."
44 One official noted:
I do not consider there is any objection on medical grounds to the application put forward. These tests would be carried out under expert supervision and with adequate precautions. I therefore support the application.
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In considering informed consent at Porton, we have to acknowledge that Britain's discovery of large stocks of nerve gas in Germany in 1945 substantially changed the nature of the experiments at Porton. The existence and testing of nerve gas introduced a new and unknown risk to those servicemen who participated in the research, yet Porton does not seem to have modified its experimental procedure accordingly. In May 1945, a British military official noted that "our investigation of German chemical warfare has revealed the existence of large stocks of a novel type of poison gas that they were intending to use from air and ground weapons." 46 The official felt that since the testing of the new substance is simply an extension of the normal routine it should not involve any additional administrative problems. . . . Porton, of course, are responsible for seeing that the men are not exposed to any concentration of gas which would do them permanent harm.
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Some British scientists, however, began to feel uneasy about human experiments. In October 1952 R.J.V. Pulvertaft, Professor of Clinical Pathology at the University of London, drew attention to the fact that U.K. servicemen might easily be encouraged into participating in potentially hazardous experiments without knowing the full risks involved:
Now that service is compulsory for all, they [the medical services of the Armed Forces] must be prepared to resist any tendency to find a useful reservoir of clinical experiments in this group of healthy young men -especially since, in a disciplined force, the "volunteer" can easily be encouraged by sanctions or privileges. No advance information as to the nature of the tests is given to the men in their Units before they are asked to volunteer beyond the attached Appendix A to W.O. memo 112/mix/580 AG1 (A) copy attached. 50 The Americans chose to ignore this advice as they went on to insist that the consent of volunteers had to be obtained in writing and according to the Nuremberg Code. The evidence suggests that throughout the 1930s and 1940s it was considered important to explain to the subjects at Porton what was meant by gas and inform the subjects of the nature of the tests. However, those responsible for the experiments in the early 1950s do not seem to have explained to volunteers the nature of the substances to which they would be exposed or to have fully informed them about the risks. Some of Porton's subjects seem to have been exposed to escalating doses of toxic, even lethal substances. The risks significantly increased with nerve gas testing, but the level of consent that was obtained from the subjects, and the information that was provided to them, seem instead to have generally decreased in the climate of the Cold War, or at best remained the same.
Contemporary correspondence about informed consent at the time of Maddison's death includes witness statements for the Coroner's Inquest and the Court of Inquiry by the Ministry of Supply at the time. The Court of Inquiry wanted to know, for example, "what information" was provided to the subjects concerning the experiment. One witness stated that the subjects were "given a general idea" of the tests. They were told of "the possible effects" and that they could "withdraw" if they wanted to. 51 Asked by the Court whether the subjects were "given" any "written questions," another witness stated that the subjects were "asked if they wanted to ask any questions." 52 The answer suggests that the scientists shifted the responsibility of obtaining information about the experiment to the research subjects themselves. The subjects were then "told briefly" what the test would be. 53 The scientists appear to have misled the subjects by providing them with only a general idea about the experiments and by understating the dangers involved. The witness Stanley Mumford stated that research subjects were "given a broad idea and they are told by the Medical Officer that there is no risk [emphasis added]." 54 Internally, however, after one of the men had fallen into a coma, Porton conceded that there were hazards involved in the tests. 55 Porton officials seem to have been concerned that if they were to supply the subjects with more detailed information, some, if not many, might refuse to participate in the experiments. As one Porton scientist stated: "If you advertised for people to suffer agony you would not get them." 56 Given the known health risks, the information provided was misleading. The Court of Inquiry acknowledged this: "To say there is not the slightest danger is a mis-statement as you are in fact dealing with a dangerous substance." 57 The Court also felt that the subjects "should be told quite clearly what risks they are going to take" before they undertook the journey from the parent units, something that had apparently not been done. 
Cold War at Porton Down
In May 1953, H. Woodhouse, the Treasury Solicitor's representative, also came to the conclusion that the subjects had been misled at Porton, and that the government should accept responsibility for Maddison's death. Woodhouse realized that there was a significant discrepancy between the procedures that Porton was using in recruiting volunteers, including the information that was provided to them, and the level of actual risk to which the subjects were exposed:
[I]n dealing with a dangerous but largely unknown substance like G.B.
[Sarin] it would be difficult to show that there had been no negligence (a very high degree of care being required in relation to dangerous substances), and partly because the terms of the information to be brought to the notice of personnel to encourage them to volunteer . . . terms indicating that there was not the slightest element of danger, have proved [to be] somewhat misleading. 59 (The author discovered this correspondence on October 17, 2003 , in the headquarters of "Operation Antler" in Devizes, Wiltshire.)
With regard to future experiments on humans, Woodhouse suggested that the Minister should pay appropriate compensation and should not seek to adopt a system of indemnities or "blood chits" that would place the responsibility upon the person volunteering for the experiments. Given that the servicemen had received misleading information for experiments that included "a definite element of unknown danger," Woodhouse proposed to change the wording to recruit volunteers in the future:
(4) I suggest that the wording of the information to be brought to the attention of personnel to encourage them to volunteer ought to be altered. The sentence: "Tests are carefully planned to avoid the slightest chance of danger;" has proved misleading. Indeed it is difficult to see how it was ever possible to say truthfully that tests with lethal gases did not contain "the slightest chance of danger". The true position, I take it, is that the tests are arranged so as to eliminate all foreseeable danger, but that as the tests are designed for the purpose of obtaining further information about substances the properties and performance of which are to some extent unknown, there is always some possibility (even it be exceedingly remote) of a danger being discovered.
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By July 1953, officials had followed the advice of the Treasury Solicitor. Instead of saying that "Tests are carefully planned to avoid the slightest chance of danger," the notice now read: "The physical discomfort resulting from tests is usually very slight. Tests are arranged so as to eliminate all foreseeable danger, and are under expert medical supervision." 61 The change of wording occurred as a direct result of Maddison's death. Instead of providing the subjects with more information about the risks involved, officials decided to phrase the invitation in such as way as to provide even less information. The new statement may not have been misleading, at least not to the same extent, but it does not appear to have been a fair representation of the nature, purpose, and risk of experiments that were subsequently carried out on human volunteers at Porton.
On July Ulf Schmidt and legal issues. He noted that the Service Departments of the British military had at the time given their permission for the recruitment of volunteers for the testing of mustard gas, but not for the significantly more dangerous nerve agents:
It seems . . .
[t]hat the arrangement for service volunteers at Porton were originally made at a time when the experiments related principally if not entirely to mustard gas and that these arrangements have continued over the years without any clear acceptance by Service Department of the fact that the present experiments involve the use of substances which are more lethal and more uncertain in operation than mustard gas. 62 (This correspondence was discovered by the author on October 17, 2003, in the headquarters of "Operation Antler" in Devizes, Wiltshire.)
Woodhouse identified the main shortcoming in Porton's experimental procedures. His comments show that the procedures for recruiting volunteers, and for providing them with information about the nature and risk of the experiments and for obtaining their consent, effectively derived from a time when the Service Departments were concerned about the testing of mustard gas, that is, from after the First World War. In short, the procedures for recruiting research subjects at Porton, and for obtaining their consent, appear not to have been updated in order to take account of the higher degree of risk to which the subjects were exposed in the early 1950s. 63 Given this state of affairs, the Treasury Solicitor advised the Minister of Supply on August 1, 1953, that the Crown or the Minister was, in all likelihood, liable for Maddison's death, and that Section 10 of the Crown Proceedings Act from 1947 had no application. 64 Whereas civil servants and other officials acknowledged the legal and ethical problems that Maddison's death raised, politicians were given a somewhat different picture. On May 7, 1953, 24 hours after Maddison died, DuncanSandys, who was responsible for Porton Down as the Minister of Supply (1951-4), informed Prime Minister Churchill about the death of an R.A.F. serviceman at Porton. Duncan-Sandys told Churchill that "these tests are of an exceedingly mild type and are conducted under strict medical supervision." 65 The same information was given to the Home Secretary, Sir David MaxwellFyfe, who had been the Deputy Chief Prosecutor in the Nuremberg Trials (1945-6), to the Minister for Defence, and to the Secretary of State for Air. A draft statement about the "fatal accident" at Porton, prepared by the Ministry of Supply, noted: "In every case the nature of the test and the anticipated result was described to the volunteer prior to the test so that he could withdraw if he so wished." 66 It may well be, given what we know today, that Duncan-Sandys was rather economical with the truth on this occasion, something that was later reflected in the information provided to Parliament. In November 1953, the Parliamentary Secretary at the Ministry of Defence was asked whether he was satisfied that "when National Service men volunteer their offer of service should be accepted? Would he not agree that, since many of them are under age, their status is different from that of a man who is making the Services his career?" In his reply, the Parliamentary Secretary stated:
The official government position contrasted with the information that was given to the research subjects. 68 The existing witness statements obtained by "Operation Antler" 69 of former servicemen who attended Porton Down in the early 1950s confirm that subjects were not properly informed about the experiments. 70 Porton's scientists obtained consent only partially and in a generally "roundabout" way. Moreover, the information given to the subjects was inadequate to make an informed decision. The scientists knew that nerve gases were highly toxic in minute quantities, and that exposure entailed significant risk. 71 They were knowingly increasing exposure to levels that were dangerous to the subjects. 72 In 1952 and 1953, six experimental subjects were hospitalized as a result of exposure to nerve agents. 73 The Kelly incident in April 1953, in which one of the servicemen fell into a coma, was the clearest indication that the experiments posed a significant risk. It was a clear warning that from that moment onward, the most rigorous safeguards and standards of medical ethics needed to be applied if the scientists decided to continue with the experiments. It was a warning to pursue the experiment, if at all, only under extreme caution. The record suggests that more rigorous safeguards were not introduced and that more rigorous ethical standards were not applied. The Kelly incident was a warning flag and a chance to reassess the entire experimental program. This, we know, was not done.
After Maddison died, procedures came under scrutiny. As the Treasury Solicitor pointed out: "Misleading statements in an invitation of this sort, even if made in complete innocence, are always apt to give rise to criticism when anything has gone wrong." 74 And something had gone wrong indeed. According to a handwritten document from May 5, 1953, 75 and a typed version from May 8, 1953 , 76 the object of the experiments was to "discover the dosage of GB [Sarin], GD [Soman] and GF [Cyclo Sarin] which when applied to the clothed or bare skin of men would cause incapacitation or death." A report about the experiments from 1954 repeated this objective. 77 None of the evidence that I have seen indicates that any of the experimental subjects, including Maddison, was ever informed about the specific objective of the experiments, and I believe it to be rather unlikely that any man in his right mind would have volunteered for such an experiment. 78 The consent, which may have been obtained from Maddison, would not have qualified as having been "informed." His consent, if it were obtained, was therefore invalid.
Maddison's Legacy
The Porton experiments were nontherapeutic and therefore qualitatively different from medical treatment research. By definition, none of the Porton nerve agent experiments was conducted to benefit the subjects or carried out in their best interest. Because the experiments were not intended to benefit the subjects, the subjects possessed the fundamental right to decide whether or not they were prepared to participate in the experiment. That is why the issue of consent is of such importance. Already in 1946, General Telford Taylor, the chief prosecutor in the Doctors' Trial, had stated in his opening address: "Whatever book or treatise on medical ethics we may examine, and whatever expert on forensic medicine we may question, will say that it is a fundamental and inescapable obligation of every physician under any known system of law not to perform a dangerous experiment without the subject's consent." 
Ulf Schmidt
Research over the past decade, however, has shown that many Anglo-American medical scientists did not abide by the Nuremberg Code or its informed consent principle during the Cold War. This applied to therapeutic as well as to nontherapeutic experiments. According to Jay Katz, government officials and their advisers at best paid lip service to the principle of informed voluntary consent. 80 One former physician remarked that in the 1940s and 1950s "the doctor was king or queen. It never occurred to a doctor to ask for consent for anything." 81 Another doctor commented: "I am aware of no investigator (myself included) who was actively involved in research involving human subjects in the years before 1964 who recalls any attempts to secure 'voluntary' and informed consent according to Nuremberg's standards." 82 In an environment dominated by a paternalistic doctor-patient relationship, it was often left to individual doctors to inform their patients about the nature and purpose of the experiment. Physicians, so it seems, were less concerned about the issue of informed consent in therapeutic research, both in the United States and United Kingdom, except, perhaps, where there was a significant level of risk involved.
For nontherapeutic experiments that involved the possibility of harm, informed consent was an essential requirement long before the Porton experiments. The principle of informed consent was recognized before the 1960s and certainly before any kind of bioethics movement was on the horizon. For the United Kingdom, in particular, the principle of informed consent was recognized among the legal and medical establishment from at least 1933 onward. The fact that scientists in the United Kingdom, and elsewhere, may have ignored this 83 -including in the Porton Down experiments -does not change the fact that it was widely considered wrong if scientists had not obtained fully informed consent in nontherapeutic research.
Maddison was a member of the Armed Forces, and his death occurred at the hand of the state. In 2002, Judge Woolf, the High Court judge who quashed the original inquest, pointed out: "That death should occur in such a situation is a matter of real public concern. There can be no doubt in this case that the concerns which existed as to how Mr Maddison should have been put in a position where he was subject to an experiment which risked his life are still alive today and are still matters of public interest." 84 In November 2004, after a 64-day trial, the Inquest jury ruled that Maddison was "unlawfully killed," and that the cause of death was a chemical warfare agent used in a nontherapeutic experiment. Many lawyers and experts see this not only as a significant moment in legal history but also one that may have profound and long-term implications on hundreds of servicemen who were exposed to chemical agents over the years (including the Gulf War veterans). There have also been steps to call for a full public inquiry into the tests carried out at Porton Down. 85 No Coroner has ever been required to investigate a death that took place so long ago, and the investigation has faced significant problems. The ethical, legal, and indeed symbolic implications of the Inquest, however, are largely undisputed. Maddison's death and the legacy of the recent Inquest are likely to become part of a gradual process by which Britain is beginning to face up to her Cold War past.
Notes

